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Centrifuge Model Experiments and Numerical

Analyses on the Behaviour of Excavated Clayey Soil
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Abstract

This paper is the results of experimental and numerical works on analyzing the
geotechnical engineering behavior and characteristics of excavated clay slope formed by
the method of excavated replacement which is one of treatments in soft soil ground.

For the centrifuge model tests, models of excavated clay slope were prepared by
remolding the marine clayey soil sampled from the field. Tests were performed with
changing the slope to investigate the behavior of them. On the other hand, numerical
analyses were carried out to analyze the change of safety factor against instability of
slope with time. Changes of pore water pressure, shear strength and displacement were
also investigated.

As results of centrifuge model tests with slopes of 1:1.5 and 1:3 using the confining
body of simulating the effect of excavation, for the case of 1:1.5, slope failure occurred
right after remove the confining body whereas relatively small displacements within the
range of 3.2mm, implying to maintain the stability of slope, were observed for the case
of 1:3 slope.

From the results of numerical analyses using the software of PLAXIS to investigate
the stability of slope after excavation, the minimum safety factor against slope failure
was 1.28 for the case of 1:3 slope.

The further researches in the future are required with considerations of build up of
static pore water pressures during acceleration of centrifuge, depth of excavation
influencing the behavior of the slope and permeability of the slope since excavation of
the slope was not simulated well resulted from the limitations of apparatus at the stage
of excavation during the centrifuge tests.
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